WO 2005/006664 



1 



PCT/JP2004/009659 



w m m 

[0001] *3S93hu ^yv^mK^mm ^taicmu, ^ 

[0002] os^m^xVKo^^h^-^nhn/v-uii, f*—?mit^yhv-?<Dmm%7^ 

^^(Dis-f^m^mm^, ^mm<D^m^y7T<Dmm?i:t£)*mvm,x 

TCP(Transmission Control Protocol, Transport Control Protocol b~kV%-&frl2>)h , 
[0003] h7>^#-WB;Azh:3/W<&fIt&^ 



WO 2005/006664 2 PCT/JP2004/009659 

[0004] ^ttb<z)p B lM^^^t-^fcfe^T»J;5^^^^^#^-r5o 

[0005] m<D'&%:®M te> ^-^^^b^v 5 ^— y^lviJ;S^rfe-t:\ #^© 3 ^-> 

[0006] ^2<DQ£5k&ffife, Congestion ManagerWfcfn5;^T\ fe-5^^0«a(M^-« 
*U^^>3>-<^fW~McoVvr$^ ^©3^{f 

[0007] ^30t^5feSff tt, &£fctf>8B*:<E>TCP£— BJfcflSU loOTCPiC^fibT^?), 
02-185488-S-4M8#J80 , 

[0008] ^*^s:©»i©ra«^H:, m&mmm<omtiS'<x±<D£. 

[0009] «3fc^©#2©|BH£W:, f&2©tg3feStfl¥ N jsitr, m<DV£&8imvi±. M i 



WO 2005/006664 3 PCT/JP2004/009659 

[0010] %mtt<Dnz<Dmm&te. m2(omMmmx^ ra— wm«&ix 

[0012] #38W<&$&1© g Wtt, ^©M^MoabSh^^aK— h»3^V3>^(|^li:St 

[0013] *&WG>m2<D g ft**, ^©^W^feSh^^zK-hS^^v^aV^t^ 

[0014] #350|©t&3© @ Wtt, *«O«*|W(0fc5h9^aK-hJ»3^>ai^||^j!l«- 

[0015] *»!«©«40 S tt^mmW^feSh^^jK-hSa^^^aVm-g'^*!- 

[0016] *mW<Dm5<D g «Jtt, mm^jS^^OfeSh^^^-hS^^^a^^^^f 

[0017] #3893tf>|&6<£> g ftte, «fcfc~40»ia£flr u-hSre^Siit?, 

[0018] ±|B<D^1, 2, 2<DB$}&mj&'tZ>tilib\^ &&m<Z>m<Db9>Xtf~ bM^MB 



WO 2005/006664 4 PCT/JP2004/009659 

^-v'a^lf ^-*£^irr5, T^y^-Va^lf ttflWfttS: 

[0019] ±1560^4, 50 g ft&ii^l-Sfc&K:, *^K^^2cDh7^jK— YM^WmM 

[0020] ±15(7)111, 2, 3, (D g WSrfl^i-Sfc«>Kl, ^BJcom3CDb^^-hg43^ 

o #«*iiy^^^3>-»^^ox-^^*^L-cio©^g^h^^^ 
— hJi»i«aj^sttart-Mux-DEMuxass:«Fo 0 sat, &m*m=**?isa>ifrM 

[0021] _h!E<£>^4, 5© S WSr^i-^felc, XmWv^tDVyZ/Ktf*- YM^ffl&U 



WO 2005/006664 5 PCT/JP2004/009659 

mmtmt>^it^mmmmt. ^(Dmm^m^xmmmmmm^-b^^i-^ 
[0023] ±M<Dme<D @ wsr3Sfifc*t"«fe«)fc, ^m^me^bv^^—bm^m^mt, 

[0024] ±is(d^6cd g m^M^-t^tM^ ^m<Dm7(Db^>^—bm^m^m^ 

-tzmm&mfr'Dtc.mmi — bumnb^m^mmm^-b%m^zmm& 

[0025] ±ib^^6(7) § ^jsrit^-rs^feic, ^wtDmsnh^xtf-bm^mmwte, 
^m<Dm^(Dby>^-bm^mmm<om^(D^x\ mm^<D^^ys>mm 

^%mmfttot>^tc^m®mut, ^(Dmmzjt^xmm^mmmm^-b^-m 
^mm^m^tzmmi--bMmnt^mi l mmmt^-b^m^^mm^ 

[0026] ^mazuTmjigk&hZo 

[0027] &mw<Dmi<D$hm-z. ^(D^M^h^b^^-bm^^yB^M^n 
[0028] *%m<Dm2<D®Mte, mm<Dii%iimm(D&zb7>xtf-bm^*?^B^M&KM 



WO 2005/006664 



6 



PCT/JP2004/009659 



[0029] ^0^^^3©^)m«, ^OC^^^fc5h^>'^--hM3^v' 3 ^^^^ 

[0030] #3§K<DfN^$)llte, 1i^WC7feKOfe5h7^7K-Min^^ 3 ^^^^- 
[0031] ^^^(D^llte, mm<Dt%Mffl(Dh%b7>'*tf-hm^*?i'3>M'&fcM 

[0032] ^^wige^im, i&m^%}Mmm^-b*te?iz^bx\ mmnmssmwo 
[0033] [minute, ^^Mi<DmM(Dmm(Db^^—bm t Pmmm^mi^mxh^ 

o 

[02]|2|2{3:, ^IS0JcD^lO^(D^(Z)h7^^~bg^li^«^o^5/h!7 

—?m$mx-hz> a 

m3M3n^mmmi<DmM(D&M<Db7>*tf-bm*mmm(D^Mmfc?^ 

^^—bX-tbZo 

o 

m5m5n^mm<Dm2<Dmmmm(Db'7>^-bm' : Pmmm(Dm^mxh^ 

o 

[H^men, ^^^^2(D^cD^oh^>-^^-bji^^5^ 0 ^ 5/ ). ! 7 

[07]in7^, *mmm2<Dmm<DMm<Du~bMmn<Dm^7v—^~bxtbz> 

o 

[eisieis^ *mw(Dm3<DmM<DMM<Db7>xtf-bm*mmw(Dmj&mx»hz> 



WO 2005/006664 7 PCT/JP2004/009659 



[011] Hlltt, *»W©5(l30^©^fl8©^hfW»ffiottm7n— h-e 
[EislEIis^.^B^co^ollM^^ob^^^-hS^^iSff^ort^^ 

<fe><5o 

[mieume^ ^Bj(Dii5(oiijfe(7)^(Db9^^hji ^mmm^^ti^y 
[BH9]mi9«, ^p^<z>m6(D^mcD^^b^^~bji4i|iygeo«^iii-^ 
[022]|gi22{i, ^m^KommmmfDh^^-hm ^mmm^m^mx 



WO 2005/006664 



8 



PCT7JP2004/009659 



&<5 0 
<fe><5 0 

[1326]® 26^ ^^©^©^o^tfto^^^ hJB^j»i6B(D«^HT 

[m27]in27«, ^wofesoKafeo^tsob^^aK— hji tf , «as««rteofc* S ' 

[028]|H28«, **WO|g8©»©^t8(Z>l^— hiW#ffiO»f^a— ^^h^ 

<fe>5 0 

[029]|ll29«,^P^O||9©^ffi^^(D^>'^-h®4 3 ^g^1#^liI-^ 

[0035] i*&w<Dm<Dmm<D]&m) 

[0036] nifi N &%m<Dmi<Dmik<DBWi<D^ \>y>xtf—hm d pmmnEooi<Dftu-7u 

3Bl002-l-1002-n£, mm WW»»1003i:Sr&tPo h^^-WfMglg 

EOOlte, =^tv-^jcj;o-c^m^-efc5o =*>t°^-?K£^xm%L-tZ>Wi&lZ 

> xV*^ ^affl^try, -^(DftolB^^^, ^MJ^IOOU ^Wl002-1- 
1002-n, S£{f U-h$iJ^^P1003^H^,i-Sfci6(D7 B n^iNSrfH^LT^< e r©/ 



WO 2005/006664 9 PCT/JP2004/009659 

-kiZ.tpMfflm^lOOU I fMl002-l-1002-n, i£fi W-MjflJ«1003£J!m-r i 5 
[0037] -^MiJ^I^lOOl: 

fab<Dtpmm>£Z%:tfm, ^^1002-1 -1002-nCD4'-e x m.l£&iotlTl^£\,\ 
[0038] ^«fWWS|S1001W:, c P«$|S1002-l-1002-n©^tl- ; en^m^ffl^d^5^^ 

t, ^m^mmxtcm^mmm(Dm^m^''^.m^ ,, tu ^mm^ 

sp^afe«ffl^-ea>sd»«r«abTv^t>©ii-5. ant h$ij^§pioo3^ 
, ^mmm^xx\,^^ya>(D^^B>m^ isx^ *m&<Dmn 

[0039] 3Ef^ ^»J#P§|31001«, WKS^^OIPTKU-^, **M#<z>i£flr$fcte 
[0040] -«§|51002-1 — 1002-n: 



WO 2005/006664 



10 



PCT/JP2004/009659 



3>*. mm, *3«fct5, m<Dh^*tf-hm^mmmt(DmKzthZ:thmn'rz> a 
[oo4i] tpmmmmooifaib, (im^Y^^-vm^^^B^mmm^hco^^ 

mlx* tpmmw&iooifaibmztix* ^'[f m^^xTjkztizb^xtf—bm ^ 
mmm mmBt-rz) (Dmrnm^^yaym^^mm^mm-r^b^m^ 

[oo42] tf»iBHia«iajiooi*^, (2) i&<DbTsxtf~bm *m&w.(&WBk?z>)<Dmm=* 
*?zsa>nmm>b<DtpmE&&$ti-fitm&. mmm^^ya^mmm^ mm 
BcDmum^^a^n^tfDmxb^^-bm^^ya^m^^o $. 

ifut, mmm^i^mtfDm^bT^^—bm^^a^mn-r^o zntz, m 

xttf— h#-J§\ *5j:t* % =**^>a^fctiiob9>xtf~- ^^ , ^^=I/KD»J^)S:fflv^, 

[0043] ^miM^^a^m^m^^ya^mmm^^-f^b, mum^^a 

1001^4«&TiI*n£i£5o 



WO 2005/006664 



11 



PCT/JP2004/009659 



[0044] •m&Wa**isa*s&m&i: 

[0045] mmt='*?i/al'&MWl£frX^2>mft, **t^Lmf/^777^©f-^?r 

^x\,^T7°v^~>3^mmm^m>b7—?*%rtm, mm^yyr^tm^ 

[0046] •T7 B V<T-isa^ffim%ffiU: 

^^—hm^—^^m^mi^ ^mf^^y^B^m^n^mm^yyT^tm^ 

tfo 

[0047] mmr^^>3^m^(D^it ^yyr^hbv^^—m f—^^m^ 
mu mmm^^>B>m^(Dmm^yyT^tm^^ 0 ztib<D, by>x#- 
bmT-*mmm^ r^^^B^mn^mnu mm^-bmmmooz^tm 

[0048] Ty°])7— i/Bl/mmtte, tcbTL^ h^V^-hS^oh^^i^HTTPCHyper 
Text Transfer ProtocoDSrffiofcx— ?m%i\t tfftfrtlX^ ^Z>m& , HTTP^^ 
X, ^Oi^^X^^TOJ^^^^TV^^^^^Context-type^^cp^, &b 
fri&7—?^7:%^irContext-\ength?Jf<DmxhZ) 0 %}<DMb\.Xn, RTSP(Real 
Time Streaming Protocol)(D=t^^3l^Xt^^tl^)Psh])— V^(D\^— M% y^b]) 



WO 2005/006664 



12 



PCT/JP2004/009659 



[0049] 'mmm^^y^m-^: 

[0050] ^WO^^t^V^^f&^h^^^-hji^m^e^W^^^a^M^- 

[0051] t^mm^f^^m^brntezw^ h^^-Mn^^yoiiMit 
n mm ^-bmmnioo3izm$n-tz>&&mtez>o 

[0052] Z.(Db7>-Xtf— bm^^-fi/B^a-im M&fo&h^Xtf— hjf^nhn/V^ 

^•(ACK#-^)^ti> % ACK/^^h^^^^^^^-f^o ACK^te, C^TiCn 
*ft<j* j^LT^-mo-CV ^*m<^V-^r^#:-^+l(Djii:(RR:Receive Ready)7c 
-eb&l^U SACK(Selective ACK)<£>£^-> RR^n^T^t^ift/CV^i/— 

[0053] _klE<7)£5ft, mmm^*^>B>mm^ fc£%.&, TCP Reno, TCP NewReno 
> £>3V^ TCP SACK^if^^^^^^K^McDfS^J^-^n— $lj#p£ft 



WO 2005/006664 



13 



PCT/JP2004/009659 



T->H§4eH#: cwnd=l^i-§(b)ACK^ff H^^tt, cwnd ^ TW/2UTteb cwnd = 
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fc, TCPtfS#S!)LfcRTT(Round Trip Time)(Dft^:igRTT_max(#)^fflV^T, 
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ot-y-ir>xm^r(DMc*:m^ mmAcm^kdhmwfcmmm.<Dft%3\\s^tcm 

[oo56] =^^>Biy^mm^x^^mn, v^^—bm^v^^mmK^x, 

^>3^£MI£Lfc*g#;£<D^«F^=^^ 



WO 2005/006664 



14 



PCT/JP2004/009659 



looses vm-p-h <d t -rz> 0 
^*^3^&m^tcmim^b<D7j-v/<y?mmtvx, ^<D^<D^mm 
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ACK&im'<^ybvX(D^Mms&%ll£%fete&&Z) 0 TCP<7)Fast 
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BrM<Dm%}U— hR.target^bT, hbfi^&feibibfttcmmW. a ( a >1) 
T % ^^SSrR.total=a -R_target^i-5 0 a > l£Lfc£){3; x /^yhP^fco 

[0061] mmmu-hfcfcjvmi) 

J^McD^W— hRjarget^&^l^^^ 
^ R-total^mfe^li^tD^^v-H^^^bT^^So l^^a^/c^R.o 

=i^->3^m^7C^, R.total = a*R_o * m^^-f^ ate, fe^^C^^:^^ 
tcmmUa (a>l)-efe6 0 
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BFfao^l/-hR_target^q#^^J;5^, ^gP^^^Hi/^^fe^ 
^^i/aV^H^ff #^IJfflbTR_total^i66 0 Bf PfJ3T#^ Jft&ft W-h 

9m\t(Dmi^ #«=^v-a^Ci(i=l, mMgtfV^rs/f^i^Li (i=l, m) 
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(Dy*—?fr, '<&yhvXX*vktlt£fa^tz.<DX\ f-^On^ft, 



[0065] mz] 



fit fff 



'=1 r=l 



R_total=R.target /(l-P)^-^^ fcfcU M&$g^£:i&tt-5fca6 > h&v*— 
(DmmP.O^M^X, P> ?_0(Dm^K\^ R_total=R_target /(!-? Stiff Z> 0 

[0066] mmmi'-htkmjrmDi) 

^feB#^iJt(D^^, ^-«3^v- 3 ^ci(i=l, mM^^yY^mX), Li (i=l, 

m)xh^tct-f% 0 &?mt-Tfabmmt<Dm^ 

[0067] [#4] 



m 




[0068] [|R5] 
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WO 2005/006664 



17 



PCT/JP2004/009659 



(•1 i*l 

SmiliJ^Sv^c^-K=R_total * (l-P))OB8ffiSr3ft*fc«Srf^5 0 Z.toWkft**? 

[0070] mmm^-bfrfejrmEi) 

y-?^OV- M»«Sr#T, ^ftb<&^tH££lUargetiU ant U~b&:feJ?m 
[0071] (ttSHtU'— hfcfefcfeFl) 

tlZXoK, R_total&, 5WE©=a^V3>Jfcni, *3«fct^ fi*IB]3^^->3^1|*«BlflJA> 

l^&fc^^bW— b&JiJgU a{g(D\s~h*mi£L.Xh&\<\ TCPcm^fefc 
^(Om^—b^m^mtVXn, M. Handley, S. Floyd, J. Padhye, J. Widmer, 
"TCP Friendly Rate Control (TFRC): Protocol Specification, "Internet Society, RFC 
3448, January 2003.03. 1^5© "throughput equation" (DXX^-X.htlX^^ ^O^tf 

, /*{rs*n;*38£%, (pOfHSC©Kl{jiH: % RTT^ft<D/^yhn^io<Du*-fV<V 
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[0072] mn 



R-j2-b-p/3 +(t_RTO-(3yj3-b-p/S -p-Q + 32- p 2 ))) (bit/sec) 
£#i£>, R total = m- a -X (bit/sec)^^^ a SrlJ^^-TtU;^ l*htcV<D 

htcKxDmm^— h%{&<Dh?ty?\zMvxi&<^&mfcm^ $>m-tz>hyty?(D 

[0073] -Wj;5^bT^fcRjotal^#4 ] ^^^>3V^(Dl/--b^fiJ^^TS 0 fflflST 

[0074] mm^-hm'omx^m) 

R_total/tiKDl/— h%&=**?i/3>lzm*)^XZ> 0 
[0075] (^fW-bfiJ'9^T^'fe2) 

^^B^m^^-bm^m^^x^^btitc/u-Mz^xm^) 

[0076] (^fW-hf'J'P^T^S) 

(d, T7°Vf—i >/a>m mnm^^nbtltz, HTTPcDContent-type^-^K^g: 
>-1f#^?^g|5/i^#btbfcHTTP<DContent-length7^— /^KOlt$g^^#bT, $g 

HTTP^i^tc^T^^mm^ycDT^u^-^^^mvxv^m^^^ 



WO 2005/006664 



19 



PCT/JP2004/009659 



tO^fi, -^cd^M;— bRSi(i=l,---,NsO)^rfiJt)^T5c ^ofcl— b 



SjVH^HSr§iJ^T5o 
[0078] [ttf^cOlftPJ] 

[0079] 122(2, b^^-Wf ^^gEOOlSfJEWcii 

^Hl-l-Hl-siN2rtC0^7feH2-l-H2-r^ii{f-t-§^«, ^H7— ^N3^Sfti" 

> ^5,H7— ^NK *5j;t^N2(ClSS^tb-C*5'9, ^tbW^TRl, TR2i^*^i-^ 
o A'^Rlte, 3«H1-1 — Hl-s, feSVM±, *s>M7— ^N3^^^N°-7-5/h{^Tb7 
>^-bJi tf»»SeiBTRl^te3g&U f^*J#*-hJg *jtt£1lTRlj&»e>©'*$ry Mc 

H2-1— H2- S> fe5VM4 % *yH7— ^^Mb^^^M^Tl^^ztf— MB'fJSfclg 

str2— <Ei£u h7>'^-^]s>^'^fiTR2/^l^^^ o ^5/^^cov^T{2, iis?^ 

[0080] «±©#^©cfit», h^xtf-hm^mmiStTRlb/l'-fiRU &£t>\ h^VXTK 



[0077] [£fe8] 



(R total - 




i-l 
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[0081] 03tt, H2^yM7— *Nlrt®«ft5fcHl-kj6S, ^yhl7— ^N2rt<D«5|5H2-j4:©|HJ 

Jfe^tft^h^^aK— hJlf HagilE001(Bl2, B3<£>f»©TRU TR2)©S&f^Sr^b 
TW3 e flS*Hl-ktt, ^H2-jtii{f &fT*55£LX\ =**Val'WlH«Jft0>><*-y 

3CDT100) o 

[0082] ^bT, ^^aK-hJBtfJJiaaSllTRlrt-Ctt, «Wg|i^©3^^3yPi^ 

^bT(T140X **Hl-kt©MtC=i^i^3VS:|BISl:S-&S(T150) o F*}gB<£>!£fi 
Ma^^VH^flSaj^ffi^b-C (T160) , h^V^/K— WI «^gTR2c^,«J:flp 
»K*IM**:a&&Wl70), gf^a^Vg^gp^rilC^^y 
£i»lS:£it:£ (WTTtfc^1-6Tl80~T2lO<D^Jii^£5) 0 ^IKS^SrS^Btofch 

sio^tfj^astt, p^^^^era=3^^v3^«ifp^ii^bT(T2oo), «g3fc£ 

Wb^h^^^-hjS^^STRl^^gW^^^^a^^tcD^^^^^ 

bT(T220), «S^H2-j^OM^=^^3^SrlBI9:$^:S(^T-eiftWi-5T230 > 
T240G>4MKfcti£3). BPfe, W^a^^^^iTO^ift^-j^a^Va^MK 
H*SrSI!9(T230), 3**S^BBR&fT5(T240), 
[0083] ^*Hl-k« N HTTPOGET^y^/K^oT, m-$>b7T4'V*W&-rZ>b-$-flli£ 
s TRlb<D^*?i/B^mm7\m)<D'& x HTTPOGETy^^hiSr^f i--5(T250) o £ 
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(T260, T270), «3^> 3 ^ot, bv^Xtf-bM *«»1tTR2©«l5fcM:3 

3B£&fcL*t, «*ffl3**V3^^^«B(T290, T300), ftteftK, ^ 
H2-j^<t/i<(T310) o 

[0084] >S*H2-j« > C(Dy^^^h^^^LT7 i -^^*Hl-k-^D31-r(T320) o ^cDJ^ 
^Hl-k^^^«9jSJt^>tt5(T330— T380) o £©*B#©16f1sfc:olvcr3:, P£ffl 

[0085] iim As^st, a*>bfr<Dm*i, mz.t£, mmi2-^^> a ^wrm^^ 
(T390), ^h^t, b^^^bm^mmmTR2(D^m^^yB^mtQm^nm 

5(T440) o «f» ^Ta^0^^^ofc^^j^i*|3^ % ^ h0J#§p^5ifejUT 
(T470), ^^(D^Mt^^Hl-k)t(D=i^y3^mm^UT480, T490) o ^t<D 

o 

[0086] W±Oj;5^«J^^«t«9 > *yM7— ^Nlrt©^*©«»5|cfc, *3*!7— *N2rt<7>£ 
[0087] ±1BO«lf^©cfi-CBl3OT320-T380fc^bfcJ:5Ja;, ^JxM7— ^N2rtO«85|Q6^ 
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— ua^m nmtn^^ ^^tifrcD^^hcDmtk^^x&mzth&iFioox <4^b 

^UF120) % <bU ^^-t^-^a^ic^iTfctl^FlSO), WlT^-^^^Sr 

fiSU^^S8^T^y^-V3^it^=Sr^1f^^ii^Pi-^(F200) o 4^htf?s( 

^0=t^^v^3^(^T^y^-— -> 3 >'tf^(F200-e^P$tlTV^«5 1 b^))^#^i-5 
(F222) 0 ^LT, m^^fp^^^^v-s^^fflV^T, *&5Hfi W-hR totalSr^l" 
5(F230) o rcO^r^cD^-fe^Lr^, W-b$lJ^I$|SlOO3Wlft0^O^-C^^c, & 

bu cu du eu Fit£k*&mm-i-z>z.bfrx°%z> 0 m 

tE&m ( p(D&=i*?i/3XDm<tl'— h^^i~S(F240) o 
[0088] wO^:^(D^^tb-Cfi, a^jf l^-h^J^1003(Dl^?a(D^-e^-<fc, ^{f 

ft ^-b^ s Mfo~fZ>, ^«P H ^^^->-3^W^ii^]-rS(F250) o McM, 
SrT(C-fe-/b*r-5(F260) o 
[0089] CISKo»i©IIJfe^flBoS6m] 

hl7-^Nl43<tTJ«^hr7-^N2^-oi s ogagt-tL{^mttl5l5-5fcJ?), »1©«3(5 
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[oo9o] ftw<Dm\<D%m<DW&Tmbt&. *w©*2©s&*tt, asfln^-hfwwsufcss 
[0091] »M©»i©^ife©^i8-c#fe*i5, »^©»3©a*w:, mm^-vummz.$o 
[0092] mm(Dmi(Dmm<DMmx^ti^ ^(om^^mrt, mm^-bm^m 

[0093] &&W<D$$2<Dmifo<DteWi) 

[0094] H5tt, **WOJB2©«©^tt©, h7^aK—h»tf»lteg«E00203rt«R^a 
^®T*£>3 0 ^P^<^Ml^ll^O^ft|Oh7^^-hji4 I ^SE001 < tJ:b-< > 
^h!7-^^m^2004^q^i9,^fu-h^^2003^^HTV^^^ 
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[0095] ^mmmmoou ^Mmoo2-i-ioo2-nt^(D^co^m^^>B^m^n 

5 0 J^Ttli, ^M7— ^#£if ^132004, *3£t^ iUffl— MfeiJ#p$|S2003cDlftK 

i^K, tpmttMlftlOQU 1002-1 -1002-n, jJSflrU"-bfWl¥S|J2003^yM7 

— ^TO*i^$132004^|im-r?)fcfe(D^n^i> 1 ^|E^bT*3<o ZXOrfu^Mt 

fWWff&lOOl, tf «aJ1002-l-1002-n, 5^U-hfMfl!pg|$2003, ^jYV—^Wfk 
^§B2004^H^-t-5c 
[0096] «^yM7— ^#l*£5£g&2004: 

MM<DMn<Dh9^xtf'- hm*PMmm.Eoo2<D*yh7— ^m.m^2oo4tmmL 

^SflMgcteoVvCtt, ^Jx.li, packet-pair Wtfft5^ft(S.Keshav, 
B.Landfeldt, A.Seneviratne.B.Melander.P. Gunningberg, "Packet-Pair Flow 
Control", IEEE/ ACM Transactions on Networking, Feb 1995)&H£oT5&#>5C:«h;^ 
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ttrnvx-k^^mmu nm^yh(Dmim\^b^imM^<D^yh x 7—^<D^h^ 

^y?<Dmmi$m*L/Dlc£^XJ&lbZ>]7mx&Z) 0 #>;^^©Stf^toi >T 
f3\ ^I^^SLoPSt^f^tbS^feCMJain, C.Dovrolis/'End-to-End Available 
Bandwidth: Measurement Methodology, Dynamics, and Relation with TCP 
Throughput," Proc. of ACM SIGCOMM, Aug. 2002.) %^^X j §W\-fZ> : f-tflti&Z) 

o z<Djjm*. ioommm<Dnm'<v-vh%mmmzu~hRxm^x^x^(D}fxfa 
o &mvtc/*?-yb(Dfrxfamm$&*<DTfzmx^tLi^ Rfi^^ct^^t 

[0097] 'mmm^^B>m^U: 

^^M(Dmi(ommm^^3>m^tmzxh^, s ^^K^fiSr&jt 

-f-£BH^ ^fir^^^^v/3^M^^brv^TCP3^^^ 3 ^s^^i-^> 

^^^y^O^a^^B^ffitLT^ > ^^h^-^^^tiCT2004^ti^bfdS: 

[0098] -iii{fW-h^g|52003: 

^^li^^^^a^cD^^f h§rR_totaltL, m^#JUT, 
^isB^zMV^XZo hR_total(7)^:^^ibT«, ,fi*<D=r^ 

[0099] mmit^-vvkttmM) 

wstwtmzw^h'm^ ^w^y^-m^m^Rb, Q%ffimtfRnxh^tct~fz> 

o BffM<75^l/-hR_target/55 % #bJU*yy-(DQ%ffii&Ra£.<9'\^rttl&, 
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R_total=R_target- a £U Ra < Rjarget < Rb-efo*Ui\ R_total = Retarget- 0 

[0100] (*S^fW-h^:^^yfeB2) 

mM^^U-hRjarget^m&W^^^^^^ 

isa^&m&Ttl^ R_target = R_o * mbfefeiSo BFrMO^^R.target^ ztfM^vy 
^<P^###RaJ;t)/h$tt*U*, R_total=R_target • a fcU Ra < R_target < RbX*&> 
tU2\ R.total =R_target- j3 £$:#>5 0 a, 0 W:, fck/^C*&&k;ftfctftT*fc?\ 1 < 
a „ 1 < j3 "C&5 0 

[oioi] mmt^-b®:mjrmc2) 

*fB2004*^Oit«S:?(JMUT»:ft* o ^Jx.lt ^MT#m, ttSfefllU— hSr3E*fi"« 
IC, ^"P^^Vai'flSCj (i=l,-",m)fia(^/N 0 >r^h^i9, L_i (i=l,"-,m)[E]<7V^s/ 
[0102] C_l + C_2 + ---+C_m < C.threshold Kbit, tf^teteP'^yhffcas^+^-C, /n° 

i(i=l,--Mn)j@^^s/h^«9 > Li(i=l,-",m)IU(D/^5/hn^^^iU # I P*|fc=i** 
V 3 ^<D^^^^h^X^Di(i=l,- • • ,m)T?feofeii-5o I$*at-Tj5»fell##jt©ra l£ 

[0103] imi 
i=i 

[0104] m\o\ 
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m 

[0105] [§fcii] 

p= <Z) i " D ' )/( 2 c,Z) ' ) 

R_total=R_target /(1-P)t"f-S 0 fcfcU tt*B^«*(ISritt^Sfeii>, fc5^-{rs*n;*$s 
<£>H^aP_0fc*j-LT, P > P_0c£>*§£iU3:, R.total=R.target /(\-Y>_Q)b1rZ> 0 
[0106] GI»S6f9l^— h*3e*jfeD2) 

[0107] C.l + C_2 + --- + C_m < C.threshold ff-ffi'J^5^^^^h^C^^-f-^-e N /n° 

^^M=i^>3V^Ci(i=l,---,rn){®(D^5/h^i9,Li (i=l ) --- ) m)lEl(7)/^5/hni^ 
£1$£pU #^^^^3^cD^^N 0 ^h^X^Di(i=l,-- sm )^feofci-r5 0 B# 

[0108] mi2] 
m 
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[0109] [#13] 
m 

i=i 

[oho] mu] 

§:im\ fcjg V ^tcu— H = R.total * (l-P))Oi#S:*J()fci^5. r<Dg^f^5f 

[oin] mmm^-h®:j£jjmE2) 

£5tc N iLtotaiSTT^y^r— '>3^ttp«#wsp*>e>ottf m>mm\^x&:t?>z> 0 mx-i-t, 

tlZ>£0^ R_total£ N afeCa^yg^IRm, *5«J;t^ ^g^a^^a^iM^ 
— hOtt^jfetLTte, M. Handley, S. Floyd, J. Padhye, J. Widmer, "TCP 
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Friendly Rate Control (TFRC): Protocol Specification, "Internet Society, RFC 3448, 
January 2003. (D 3. lftji <D "throughput equation" (DXX^btlT\< £5 fjtt+Wj&X 

[0112] ip*>, ^m^^3iymi^m>b<D^^iy3iymnm^n^mmu^^yh^ 
[on3] mm 

y- j 

R'y/2-b'p/3 +(.t_RTO'Qyj3-b-p/S • /?-(l + 32- p 2 ))) (bit/sec) 
R.total = m- a -X (bit/sec)^^:^^ a Sri £«9*£<-r*U^ l^fcfc*)© 

[0114] MJ;5^UT**^totdSr#^»=i^>a^ff!l5ST5o hfiif9^T 

tons] (mmis—mvmxjj&i) 

R.total/m(OW— r-^=i^v- 3 ^^f ^ T§ e 
[0116] (^fU-bfiJ«9^T^fe2) 

[0117] (aHtU-bfiJ9^T^«fe3) 

I 
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7^J^—isa>ftmMVtm*tbftt>tl1t, HTTP(DContent-type^— jV\KDm\Z. 
If #fil*»f $Pd^#e>tb^HTTP<?5Content-length7>f — /UKOffif $ftfc#t#Lt\ 0V > 

1MX§rFLi(i=l,"-,Nf)£-f-;5 0 *by— ^^^©^^a^fcoivrf*, 
l^^h(R.totd^^(D3^>>3^Ns+Nn?fiJofc 1 tj(D)J;i9i£V^U'— hO^O^tt 
, -?:CD^hy-5>'^(Dlx~hRSi(i=i,---,NsO)5r#J ( 9^Tao ^ofcl^-b 



[0119] [»fls<Btft9i] 

[0120] sew:, *&m<Dn2<Dmm<Dmi&<D, \>?>'x#-hm^immmEoo2*m^z* 
mm<D^ hv^^-hm^mmmEoo2Km^t>^x^^m-imzmm.xh^ 



[0121] *yM7— ?mft<D&:n<D%li%ib, ^jxM7— ^N2rt©ffijftOi»5|5©W©ii'ft«:, h 



[0118] [«16] 



(R_ total- 




is 
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[0122] *yyy—^2\H<D^m*h*vYv-?mft<Di$^^ f-^mm^x\^m<D 

*)£tL6(F100) o 

[0123] ^-O-h^^$lJ^Igp^,ib(D^-efcofc^(F110), ^^g^if^ij^c^ 

UF120), fcU ^^^^^3^^n-efeH«(F130), BSWr&fcHO 
^^^^^-TS(F140) o ^^h^^^^^^^ij^-e^^^p^Q) 

(F160X fcU ^^^^3>^^0T^tL«(F170), ^^f^^f [$&-r6(F180) o 
^h^T^y^-i/aV'tf^^d^OT^y^-^a^'lt^ai^q-efcofc:^ 
(F190\ ^^3^^V3^MJ^^Mi-ST7 P y^r--^3>'tt^^tf^^iiAp-r 
5(F200) o -f-<Vh^^-^^]tLt?feofc^(F210) N ^^^(D^«$15#-^-iC^ 

(F220) o ^fc, ^&&mffi^(D^?i/ 3 >(DTzfV^—l'3^mmF200Xm\}£tl 
TV^t>O)^#^-rS(F222) 0 ^LT, ^^h^-^^^^^, ^M7-^#jL 
£&#L(F225), m&^^^^v'sVmfflV^ Jj&SHf hR_total^^ 
1"3(F230) o rcD^cD^&iLTte, 3Ht hM^OOSCOf^B^cD^-C^^, 
*&3§m^-h«:^feA2 % B2, C2, D2 N E2, F2*$&mmirZ>Z.k&-e%Z> 0 #^ 

mm ^—hmmmoo3(Dm.m(D^x^-<tc, mm ^-hww^xxmi. 2, 3m&u 
mi-z^t&x%z> 0 ^x&i£vtc&=i*^>3>(Dmmi'-h%, Mfc-rz. mmm 

[0124] mw<Dm2<Dmm<DmWi<D%hW:-) 

%w<DWi2<DniM<DMMxmbth^ mw<Dm<D$}m*. mm<D^m<Dh?>h 
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[0125] &m<Dm2(DmM<DMnxmhti^ mm<Dm2<D$h$kfc. mm^-hmmm^ 
[0126] mm<vm2(DmM<Di&mx'&tbti^ ^w^w^^ mm^-hpmm^ 

[0127] ^l^(Z)^2(D|im^ffi-e#t>^, ^P^Oi4©Mil, 3llf l^hfiJ^T^ 
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[0128] temw<Dm<omm<Di&m 

[oi29] msn, *5sm<oM3<Dmifo<DteWt<D, h9>^—hm^m^mEooz<Dp%m^ 

3B3002-l~3002-n^ ^{f U"-MW1lPS&3003^ §£11IH]=*^>a>1*fflffi3004fc, 
MUX-DEMUXgP3005^^t? o h9^aK— hJf c F»£ieE003JL 3^t 0 rr— ^r^J; 

^fl&OflSftJfllfl:^ ^»IJ#gG3001, ^«3002-l-3002-n, aSflTU— HMfp 
SG3003, ^gW=^^>3^^3004, MUX-DEMUX$B3005^Hm-r^fc^cDy 
t2^7^SriE»UT*5<„ iO/o^Ajiayfa- ?K^XW&*m>fo, ^(OWiYf 

zmm-rz^tx, ^^—^±\c^mnmmoou t j »3oo2-i-3oo2-n, m 

bfM»«B3003, SBK=^^^3^^3004, MUX-DEMUXgB3005£Hm 
[0130] -^flJ#|fP3001: 

[0131] (flft**»fe©3^'>a^|JI!ia:5S*SrS»t8tofcli#) 

(3002-l-3002-n)©#-^-(l-n)Sre^V\ mtt&frtlX^t&^mn&tt 
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MUX-DEMUXSPtJl, i»»»-9-S:a«i-S 0 

[0132] ^mmmnn^Mi.tc^mum^(D^mm3oo2-i-3oo2-n)KMvx, 

[0133] (^l^t-Sh^V^/K— hS^^jEoos^^W^li^^S^^^^ofc^) 
^l^i-Sb7^^-hji™^«E003^^^M^*^^6^,+i^ 

%&mrrZ>o ^LT, MUX-DEMUXgB^ &:£LfcMgB#-J§-£MH-3o ^tlc, 

[0134] (*m^b<D^*?i/ 3 ^®mmi®$:%:i-fm.^fcm&) 

mLfc<«^<75##^&\ ^mmTm^tni-o t.t^ mux-demuxsis^^ 

[0135] (Mfa-rzh^xtf-bm * mmmEoo3t)>b<D ^mmTm^^fm^tcm^) 

WmZmTF-fZo £fc x MUX-DEMUXa3fC=i^^3V-^|)fa^P^ttlbfc't'»(D 
[0136] ^»J»3001te, t 1 3 ^3002-l-3002-nO-?:tb^tL^^^ffl^^^5^>$ r 
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[0137] •4 3 li§|53002-l-3002-n: 

[0138] ^^ta^^g^SMlSl^ixTV^ratt, **fc#LT3£f£>*S':7T t f , ©5 ? ~*& 

[0139] •T7 p y^r-V3Vfl|««Mlf$P: 

«5fe{|ij3^v'3>'^ffigB^, MUX-DEMUXfP3005^^)^-e, hy^zK— hgO^ 

tf'-hmf—f&m&mu MUX-DEMUX$B3005^£ttag-*- o mux-demux 
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hfMg|33003^ tm%i1-Z) 0 T7Vtr—i/3^mmtte, tcbtL&s b7>Xtf—b 
Jg^ab^/WJi^HTTPCHyper Text Transfer ProtocoD^o/cx— ^^^{f frfffr) 

Context-type^©^^ mbtlZ><r~- ^^^7jk-t Context-length^ ^(Djg.X 
h£o S'J^MirbTfl, RTSP(Real Time Streaming Protocol)(D=i^^->-3VT?Jt^$tL 
ZxbV-^Jf^u—b^, *hV-V^(D^?^ 3 ^m%&teb*X3bZ> 0 £fcWii 

mblsXte, FTP(D$IJ^I=i^->3^cp-eit^$tb-5, FTPCDf— ^a^^yoa^ 

[0140] -MUX-DEMUXg|33005: 

4 1 »J^fP3001d>b^^^ttTV^^^(^#^(O^-ilJ|^(7)^^^V> > 

tt-tt-c mm^*?is3^mi&moo4:<Dmm^y7T^bw%&t*o m& 
[oi4i] £fc, ^erH^^^3^ra3oo4^{f /^>7r^f>- ^^rxii^^— 

[0142] -^«ra3^^3^Ca33004: 

[0143] ^^IiJ^^^^^tSg^^^^^o^, h^^/K-hSn^^;y3^(D»^ig|(Cl 
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^hmmw<om&\z&vit\s~h^&mtt&&mte<!> 0 tut* mmm^^y 
m mm ^mm^-bmmm^m^ir^^m^o 

[0144] ZfDhv^Xtf— hm^^^B^znmm^h^h^^— bfl^nba/l^S 

^<3tlfiELT9tH-5loTV <^v— ^^#-^+l(D#:(RR:Receive Ready)fctt 

•Cfc&VU SACK(Selective ACK)<£>£?^ RRt^W^T^^^tl.TV^v-— 

[0145] ±tZ<D iif^^^ 3 y»tt , fc^^l«\ TCP Reno, TCP NewReno 
, TCP SACK^^cD^^^V^^^K^fDlg^J^I.^n— $iJ^1^t 

mmmV^VViMTWt^&tefefrmfrXte&m, (a) a^yUM^ a** 
">3^T^HVW#(/^h^lRTm±(D0#^^o-CV VjiVM}#X fcSVMi, TCP^-f 
^T>>M§£B#: cwnd=lii"S(b) ACK^ff cwnd £S TW/2.£*T&<b cwnd = 

cwnd + l£U ^bXfzfttl^ cwnd = cwnd + 1.0/cwnd ti"5i:V^<t9^^Mi-5o 
[0146] S MV^Wm &mVUtig&* cwnd^tf) S 4I^>-K^re_L##LT 

)t, TCP^»JLfcRTT(Round Trip Time^^^tRTTjnaxCf^fflV^T, 
W.max=RTT_max-B/(8-MSS) (MSSteTCP^ft^ir^^hlMX^U hU 
mW^m-f^— MR (bit/fJ>)k-tZ>)frb, W_max-R/B <Dm^ibX^^h^(D 
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LT, (4 • N-l) • W_max • R/(4 • N • B-R)<D W&^-OV^ <D\& {C±#^bTt> £ V \ 
[0147] TCP^SMJ^^PLT, ii^cDTCP^nba/VTI*, fc^^^b^oT 

b\^xhX^\ 

[0148] ^fisalsimWL&tlX^ZlBHZs b^^-hg^nhnyKD^^oT, = 

^^cD^gra^^^a^^^^i:^^^ ^*^3i/*mwt\-,t'm^-u<D 

)^m<o, ^m^yyr^tm^^ 0 ^ mm^x\^r^^-^B>mmmm 
m^-^^nm. rkm^y77^bm^& 0 ^m^yyr^h^-^m^ 

^33003^^ Tjk^fitiu- h\cmi><Db~Fz> 0 */c, mtt<Dmmm^*^>3^m 

[0149] ^^->a>-^|ggHf $g{cov^r^-<^ 0 — j&fc, b^^zK— Wl^uh^-tii, 
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hSSJtMo ACKr*fryht>*t>* mfe(D'^yh<D'&mmM(KrT:Round Trip Time) 

ACK;<^yh%:{tm^ ^mmmtum^x^tz.mn^mk<Dm:^^bx*mz> 

> TCPcDFast Retransmits?^ fi^ACK^f Go-back-N-e^V\ i^jg 

S^^fir5S^lr/^yXAC0^^, partial ACK^ff H#t^ s^yhuxcDHtffefe 

[0150] •ii^{fW-h$IJ^Ig|33003: 

[0151] (^^fl/-b^:^feA3) 

ffiM<Dm%)^— hRjargettC^j-LT, fc^^C^^fe^fcftWa (a>l)^rfflV> 
f2^fft£R_total= a • Rj.&rgetb-fZ) 0 
[0152] (^^fI/-b*^^B3) 

B^O^U~hRjarget;6^£«^cD:^^ 

v's^m^TC^ R.total = a*R.o*mi:^t4 a te, &^Cfc&£><b*Lfcig^ 
Ia(a)l)T*fc5 0 
[0153] (jfe&flri — h^:^feC3) 

I 
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mVtn&m<tiR7£U @t^-KRjarget)^1-5fc#>^ R_total=R_target/(l-P)£ 

-rz 0 tctcu mwmm&mvtttb, h^-^^m^mmp.o^ML-x, p > 

PJXOm&fcfe, R_total=R_target/(l-P_0)ir-rS o 

[0154] mmm^-hfcfejffeDz) 

vhZm<9, lM(D^yYx2^^^t^-^ s<tryVuxmn, P=L/CT?fc3 0 ii 
gV^cl/-K=R_total* (l-P))<DM#&3&&fc^£fE5 0 ^©fc^ft^-^te, HH 

[oi55] mm^imncm^^tcu-h^m^^mmu-bcDimRjotaiti-^o tct-u 
[0156] mmm^-h^^mEs) 

^^IKbTV>5T^y^-^3>'^^ofcmMO||^^-hRjarget^#fett5 
R.total^T^y^-v-a^tf $ft##fg|Jj&»e><£>til ^*IJJ3LT#:#>5 0 #>JxJ*\ 

v-^?(Du-bmm*^x, ^tLb<D&$m*RMrgettu mmu-bfefexm; 
[0157] m^mu-b^:^mF3) 

tlZ>&0\Z., R_total£, ifiiOn^^v/aytm, II^3^^^ 3 y«^^ 
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#£>*b5 % ¥M**?i/3>&m%^yhy~-<?<Ds*Sr>yhvX^P, RTT&ftoTTCP© 

•5©^S!!lU— h£>t£^:£S&£LT«: % M. Handley, S. Floyd, J. Padhye, J. Widmer, 
"TCP Friendly Rate Control(TFRC): Protocol Specification/Internet Society, RFC 
3448, January 2003. (D 3. lfifiO "throughput equation"(£X^#&b*b*CV ^5 J;5;fcfr 

, /^yha^^p (p<Z>fHj[©Bg^f4, RTTJ^^cD^^hn^locoa^^v 

[oi58] mm 

X- £ 

R-y{2'b-p/3+(t_RTO-(3ij3>b-p/S'p'a + 32-p 2 )-)) (bit/sec) 

k&tb, R.total = m- a -X (bit/sec)^^^ aSrl«fcO^#<i--h/«r, l*fc;fct><Z> 
[0159] ^(Dj:5(-LT^*fcR_total^#4 I ^=^^3^^<^U— hfij(9^-c«, ^& 

^>B>m^, r^])^—^B>mmmm^h<Dmm^^vx^xh^<s m*. 

[0160] (SHil — r-fiJ^T^i&l) 

R_total/mCDU— h^r#n^^^ 3 ^^f IJ19 ^ T5o 
[0161] GHflru-h«0ST2rife2) 
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[oi62] mmu-hmBr^ms) 

T7v^-^3>mmMffim^<Dmmm&isX®:7£i-z> 0 mz.it, http^^ 

^ T-^Vf-^a^ mmUfabmtbfotc s HTTP^Content-type^-ykK^jt 
#li¥W^d^M#btlfcHTTPc7)Content-length7^— /VKcDlffS(C^#UT, M 

nTTP^i^tc^T^^mm^^(Dr^v^-iy3>^mvx^^m^n^ a 
T^v^—^a^mmm^ufrbmbtit^ ^by-^^<z>u-^RSi(i=i,---,Ns) 

hwai, j e^^by-5^<Du-bRSi(i=i,--- ) Ns0)?:fijD^T-5 o aofcw-h 

[0163] [IfrlS] 



[0164] Cft^^P^] 

[0165] E9«, *%m<Dm3<Dmm<DMm<D, b^^-hm^mmmEoo3^m^tcm 

it m<Dmj&MXfoZ> 0 ^5/M7-^Nl<7)cp^«s^(75^Hl-l-Hl-s^fc9, 
H2-l~H2-r^£q£U ^-^R2^^f^bT^^y^>y-^N3 t ^^$tLTV^5o N1|*|C« 



(R_ total- 




is 
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*H1-1— Hl-si:N2rt©«B*H2-l-H2-riSaiflli-5lCf4 % *yH7— *N3&fe£-f 

o /W—^Rirau SfefcHl-l— Hl-s, fc£V^3\ ^$/M7— fmfalbtD/^yhfe&Xhy 

H2-1 — H2-s, £>SW£ X ^-/M7— ^N2^^^^^h«^T^>-^— hM^M^ 
ffTR2^$S}£U h^^^-hS^IH^ttTR2^>ibcD/^h(COV>T(i > iI3?<^ 

[0166] %k±.(Dmj&<D^x\ V7>*7$-m*wmmRit;v*- *ri, ^-o^ h^v^ 

-h«^^STR2^-^R2{i|W]C^S^^feoT, ±IS^I^^ofe^n5J:5 

[0167] EllOtt, @9^^2/M7-^Nlrt^^Hl-k^ N ^;/b!7-^N2ft(«^H2-]£?) 

»OJF^Oh^^7K— ^^^^©£003(09, 01O<Z)^<DTR1, TR2)t^®]f^^ 

^5/h^*H2-j^fR]d^oT^{f-r§/5^ /I/- ^Ri^c^^f^^^— f.jg 
«I£gTRl^^ wtb^rh^V^-hji^l^gTRlcD^MM^^^^ 

§(mio(Z)Tiooo) 0 ^^^i/a^w^g^^^ofc, ^^^ymmm^^n 

TV vfel ^,W(3002-l-3002-n)W#-^(l-n)^^V \ P^-e{£*>;Jl/CV vfeV > 

wira^&^-rsmoio),, 

[0168] JfeHl, 3H3 U-f^pglJ^ *tUc«gO?ISiJ#f(^n), *5,fctf % n^^ 3 
^O3^^i/ 3 ^sij^^^-t-5( T10 20) o ^UT, MUX-DEMUXg^, &;£Uc4> 
li^#^S^i-6(T1030) o &^»j»f*, ^^L/c^i^^#-§-(D^li$|5 
(3002-l--3002-n)^LT, ^^^CQ^^^a^MlS^fT^^^^m^-r^ 
(T1040) o £fc, T1040T?3^^V3^M^Sr^$tLfc^^§B«, ^IftiJ^^v^ 
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»*as^*^Oa^VBV*rHlfa:$*S(T1050 N T1060)o 
[0169] Syt^BMa^S^H^flBSStcJB^UT, t>b> *f fr-f 5h^>^~-Wi 

Vvfcttttfi, =^^>3^^WIS-t-§<t5^^-r5(T1070, T1080) o 
[0170] *J-ft1-5b7^tf^- Wi^iB^Bra-m, Rld^^^PB^S^Sr^^Si:, 
^li$IJ^^^^tLTV^VN^W(3002-l-3002-n)^#-^(l-n)^e^VN N 
W^"e<£t>nTV^VMf^|fB##Sr^:3e-f S(T1010) o i^f WW^ffitc, 
&^Lfc4^g|$0|»#-^l~n), *3«fctf, ^^^^ytDat^v'H^iJ^^ 
i-S(T1090) o ^LT, MUX-DEMUX»m, fc£Ufc*«^#&3&S^*(T1100) o 
ftm^m#J»«tt, ^:^Ufc^M#^^W(3002-l-3002-n)^bT, f 

IS^*3fe^t(D3^>>3>'(^5BiSSr : fTfc'-^S(T1110, T1120, T1130)„ 
[0171] *&Hl-kte, HTTPOGET^y^K^oT, H2-j*^7r>T/WS:^»-f *ti-tu« 
. TRlir©3^^3^PB»:(T1060)©^ % HTTP^GETy^^h^^f i"5(T1140) o 
- oy^^htt, h^^-Wf ^a^gTRlcDSmftlJa^^^a^iSSaS^S^^ife 
t), T^y^-: ^3>"|f «WWHBS^S»t»$HS(T1150)o MUX-DEMUXg&te, U~b 

(T1160\ fc5-^1MX©*#£©tf>flc##]LT(«^ 

«^y7r^4:»#a&tp(Tii70)o SiK^^^^yjlWfj:, m&'^srrfw? 

y^Xtf—bM c P^^*TR2(DMUX-DEMUX|f|5tt, ^Wn^^y^o^ 
^^^T^^-^^Xfe^x-^(Dp|fr>H-^^^l±JUT1190), ^(W^CO^T 

m*w=*9^a>mm^bwo<ji2\Q\ mmm^ m^H2-y^ £«<(Ti230) o ^ 

7feH2-j« > roy^a:^h{^#UT7 f -^«7|5Hl-k^«9ig-r(T1240) o ^c7)/&^ 
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^*Hl-k^ii£9/IttW5(T1250— T1320) o r<£>Bf , TR20T^°y^— v-g^tf # 
MffiUfe. ro^rt^T^y^r-v-a^ff mjU$, H77P<Z)Content-length<D 

=^^v-3>-^ifi-6(Ti350) o ffi*iM=<*?i/3>'mmm*, *mmz.ttvx 

, =*^a>1«iI£n<£ra£5(7l360) o wfr£gttfc*jf$M3u ^»JfpgB^=i^ 

Sr^tf, «#!T^£ffi1-(7l370) o £7c, MUX-DEMUXg&^UT^^a^ 
fc, hftOWffifc, SMR«rfiiJRfc-^5Cri400) o 

m^«(T1430) o rtl&gtffc, ^mifRtt, «S^=^^^3>-^«S«F|J^^bT, 
^^ t f , ©ft8*i©=3^'>g^§j^^( T1 44o^ i450) o ^«J«« 

[oi72] t>u ^^e^Tv>5tf»»As*<3a;n«, sar^^^v-a^^^jt^b 

T, ^^^a^^JKlf-r'S.t^^m^L, =*^3^Sr^»r£iar5(71480 % 71490) o 
[0173] «-h<&J:3fc»f£fc:,fc*> % *s*!7— *Nlrt©#£©i85fc£ % *s*!7— *N2rt©te 

[0174] _b|E(Di)]^cD'4 3 -cg|iO(DT1240-T1320^^U/cJ;5^, ^ixM7— *N2l*3©«g;fc 
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yvfr-i/3^m mm%i<D^ ^^irti^(D-f-<>h(Dm^^xmw}^tiUFioo) 0 ^ 

u ^m^^ya^m^ox-htimFno), ^-r^^^-r§(Fi80) o -r^o-b^y 
^yB>mm^\m^r^v^-^Biymm^mmmKmii^^(F2oo) 0 ^ 

$ft(F200l:^P$nTV^O)^#^-r5(F222) o -^LT, ^M^tf^^v^ 

»ffliv-c, mmmi — bR_totai&#:^i-3(F230) o ^<D^(D^mtvxn, mm 
^-bmmmoo3(Dmm(D^x^tc s mmm t^h&^&As, B3, C3, d3, e3 
> F3^%mm-i-z>^btfx%z> 0 m^, m£&m^<D&^?^m><Dmm 
^i-^(F240) o ^(DfcfetDjjmtvx^ mmi—hMmmoo3(Dmm(D^xm^< 

R_total^fiK=i^^^3^^|-M^3i*Pi-5(F250) o F24(TC$:^Lfc:g-=i 
^>3^<7)^f W-htr, MUX-DEMUX§i5— a^ai-^(F255) 0 Jfc&tel, fj^TK 
-fe5/h-r?>(F260) o 

[0175] ft*5 N 08^^L/chT^7K-h®cf3^ SE oo3«, ^bb®:bbbtlfcim<DMfa'r 
[0176] b9>^#-b;i«^«E003ft^ ^M^SOOl^tt^*^ ^fti"^ 

mfDh^^-hm^mmntti^fi^Mvx, ^.$^3002-1-3002-11, mm^ 

-hftmnZOOZ, ^«^3^>^^3V^|FR3004*5j;t>*MUX-DEMUXgP3005(Z>m ; Sr 
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[0177] tpmummoom, ^^^mwm^^m^ ^tu^m-cv^^ 

3005^, &^Lfc4 j »#^£^gi-r;5 0 

[0178] tSbl^ «$IJ^£B3001te, ^Lfz.^m^m^(D^mm^M^X, K^^On 

^-bm^^y3>(^m^^y3^)^mhnx\^mtii-t, ^^>3^mm 
[oi79] ^mmmmoom^ ttm^zmm<Dh9>x#-bm*mmm<vft<D}&z>b 

U-h$iJfpg|33003{C, ^r^bfc^M#-^, &J:t>\ ^^>a^<0^^>a^fm} 
^SrMrTSo ^LT, _b|Bmi-m-^5MUX-DEMUX$|53005^ N &;£Lfc^MlS# 

%r&&m-rz>o £<b^, ^^ij^^ooifi, fcfeistctpmum-^tDtpmmzMisX 
, ^mm^m^^thx^^^y 3 ^mnm^(DmmKm^^x, =**^>3 

[oi8o] *7t, *«jm3ooi^ humcm-r^mm^^ya^mwrm^^ii- 

, ±.m&<D M-r6MUX-DEMUX^3005(Cl^UT, 3^^3^|$ft§&£tHb/c*' 
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[oi8i] ^mmmmoom,M^i-^^<Db^^-bm'pmmw:(D^(D^h 

[0182] i : %W<Dm3<Dnffi(D : J&m<D%}m 

mm-rsmti^mbtev), m^—b<Dmzfr&*smbt£^x\,^ 0 
[oi83] mm<Dmz<Dmm(Dmmxmb^ mw<D%2<n%i%k\^ mm u-hmmm^ 
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[oi84] 3&m<nm<DMi&<Dmmimbinz>, mmmznt&m*. mm^-hmmm^ 

[0185] mW<Dm<DMM<D]&WiX-mbtlZ>, 5&W<D%te<D%)m*. Sfrft hfiJ^T^ 

[oi86] &mw<Dm<DnM<D]&im 

[oi87] ®i2«, ttmonAtomnvteMcD, b^xtf—hmtpmmtEooHDpmzfu 
^ybu-^um^U2oo4mut>v,mm^-bmmmoo3tmm^tix\^^<D 

Zf-tfMteZo ^li$lJ^1^300U ^/W3002-l-3002-ni^<Z)rt§P(D^#J=i^^ 
3^M£R, T^y^r— >a>-ft^^|f|5, MUX-DEMUX^3005<DlM1^;fc^<£> 

B3(^«^^cDh^^7K— hjf^^gEoos^^il^Hl-e&^^-^iaB^^w 

PI&-f-6 0 ^^h!7— ^^^2004O»]tt, ^P^0^2(7)|litcD^^Oh 
9^^-hjf^^BE002(^^^h!7-^TOtgCT2004(D«]f^i|slC^feSfc* 
fftUfSr^lfc-t-So ^«^=i^^^3^^gP3004(D®j^ > *^0^^^3cD^mo^ 

^Oh^>'^-hect3^ fiE oo3(D^e^3^^^3>'M^3004^|^^fe'5^ 

ti^2oo4^ti^u/dt^fflv^Tt>j;v\ ^Ttii, mm hmmnioozcDrnw 

<Dfr$rfT% fc*5, h^**K— Wf«^SE004{i, n^t 0 ^— ^^ioTH^oTtM 
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mmz, ^/«J^3001, ^«3002-l~3002- n> jgff U~hftJ^4003, 
!7-^^^m^2004, mmm=^iy3^m^3004, MUX-DEMUXSP3005&H 

3002-1 -3002-n, mit b$IJ^IgP4003, -t>5/M7-^^^^gR2004, 

^v-3^«^|33004 > MUX-DEMUX$|33005^||5|,i-5o 
[0188] •^if!/-h$lj^g|54003: 

[0189] (»aH&U-bft^asA4) 

3K««l3e«|J2004d*e>#yt, ^M^^S^Rb, ^^riSRa^fcofcirf-So 
j^Mtf>ffif J$R_targettf^ ^h/^^O^^^RaJ;t)/J^$tt^«, R_total=R_target • 
«iURa< R-target < RtrefotU^ R_total = Retarget- 0 ^*5 0 a, /3 tt, 
&ba^fc&J&kft;fcffi-<?&!J, 1< a , 1< |3 -CS>5„ 
[0190] (i^iftW^*j£B4) 

j^S^^Rjargetas^fc^^^^^^ 
Rjotal^m^^li^On^^a^i^^bT^^o l^^a^fc^R.oCDW 

^ftmSTTCtJl, R.target = R_o * m^^TSc 0fMOfflrigcR_target^S, atfKM^fl? 
^^^^Ra<t"9/h$tt^«\ R_total=R.target- atU Ra< R.target < RbTfofrf^ 
R_total =R.target- $ b$k&>Z> 0 a s 0 te, fcb/&»Cfc&*fc;h,;fc^-Cfci5 % 1< a , 1 
< 0 T?feS. 
[0191] (»3£«U-r>ifej£#ifcC4) 
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2oo4d»fe©«as^u^bTft«>a 0 mm. ^WTfti:, mms ^-h&-g.mi-zh 

•C< C.threshold fcfctf, ff$J&;i^V^yh^W-hfrT\ ^^s/hn^OfiSf^^S 

•■t5"Cfttt*iWr, P=L/C£-T5 0 
[0192] I^Cfg^^^^g^U @^^HR_target)^-r5fcfc^, R_total=R_target 

X. P > P_0©4&^mtt, R.total=R.target /(l-P_0)t-r<5 o 
[0193] (*»am^-|^^«feD4) 

•C< C.threshold Jfcfcf*, tf-SfJ^^^^^yh^C^+^t?, ^yhn^^Jft^^ 

'tt-vfttttitis p=L/ct-rz> 0 

[0194] M^(Omin^—hR_toatltt(D0(Dy s —^u^mP^hs ^it^—htM^^itM 
fcHV^U— K=R_total * (1-P))©g|'&£3fc«>fc*£f£5 0 ro^^ST 1 - 

&R_total£-r3 0 fcfcU il^Oi^f I/-hR_total^*fc+^(Cl^$tl/TV^^J-tn 
«\ &^C&l£^£;ftTV^Rjotal3H£5o 
[0195] G»jgHtl"-b&j£#ifeE4) 

^^^LTVN6T^y^-^ 3 ^^^ofcBffMO^mtarget^#^^«t5^ 

, Ktot&i^Ty*v^-^>-mmfm^h(DmnhmmLx^tb^ 0 mm. *hv 

S^OU—M* «Sr#T, ^tt^CO^fffit^R.targettU, i£ff MfeJfcfr«fcC4te 
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t£oTR_total&3fci63 0 

[0196] mmm^-mm^mFA) 

tfM&^yW—lKD^Sryhv^mp, RTT^oTTCP(Dl^:fcfc«9cD^f h&fe 

(2. M. Handley, S. Floyd, J. Padhye, J. Widmer,"TCP Friendly Rate Control 
(TFRC): Protocol Specification," Internet Society, RFC 3448, January 2003. ©3.1 
fj© "throughput equeLtion'<DXX*^btLXV^&??m^^X^£\,\ SP^, 

^yB>-m^m^(D^^y 3 ^ummmn^mu ^yY^^mv, rtt 

[0197] G&19] 

y- s 

R-yl2-b-p/3+(t_RTO-Qij3-b-p/S- p-Q. + 32-p 2 ))) (bit/sec) 

tikib, R_total = m- a -X (bit/sec)<t#:^1-6 0 a &rl X^^i-fltf, l^tbtdOCD 

-y^M-r^m^m^Mm^f^t^m^o m^. a&mmiz-rtus, 1* 

[0198] Z<D£y},Z\^XfefrfcRjota\&&^m^*y'i/sls^mV¥XZ> 0 ^<Z)U— hfiJ^^T 

[0199] (mm^-hp\'omx^m) 

R_total/mtf>U— b%&=i^>3>K% \\<0 S T3 0 



WO 2005/006664 



53 



PCT/JP2004/009659 



[0200] (3£«U— MH«Jii§T#ifc2) 

[0201] (a&fli^— btdosT^fes) 

}C % T^y^— v^it *flHJf8PJ&»fc*#&*Lfc, HTTP©Content-type7w— /WK©|t 
>"lt^W^^^#^)tLfcHTTP(7)Content-length7^— />K<£>1f ^{^#LT> $S 

HTTP^ofc7r^<fe5t^^T^y^-V3^^i^bTV^5^Sr%^5o 

^T-r/Vf-^XSrFLi(i=l, • • • ,Nf)i"T So ^Ny ~%ls?*>(?<D=*9is*£/\Zso V >Tte 

fc^Klf*, ^(D^hV— V^y<DU~ hRSi(i=l,-,Ns0)?rf!l«?ST5o $eofcW— h 
[0202] GR20] 

*fcfiJ!9^T^bTV^V^hy-^^=i^V3^^^^fiJ«9^T, Skin* 

ofcu— h^r, ^T-r/^^-r^cDn^^v'3^cD5^7T-r^-y-^x^@v ^(DjiiMic 

[0203] C»fls<?5S&8m 
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[0204] iai3tt, *&w<Dm4<Dmifo<Dmm<Ds h^>^-hm^mmmEooA^m^tc^ 

o 

[0205] ^yby-?mft<D&n<Di%mt. ^yhU-^N2fy(DBM(D^M(Dm(Dmm b 

m^xn^it, *mw<Dm3<vmMmm<Dm^<nmwtm^x&ztctbmm~rz> 0 

[0206] *yhy—*mft<Dffitt*h*yh7—?mft<Dmm^ s 7*-fi&l&i&vx^z>m<D 

[0207] sif&u— hfw»suf4, ^^-©tL, *immmti*b<D*mto<D&&ib& 

s v>-fn^^>-b^^tcJ:oTei!i$tLS(Fl00) 0 >T^<^h*s«t»j|ft(W«i«|$d»e>© 
^-Cfeofd^(F110) N =^^a^liSlJ^-t4 J ^#^^UF120), t>U>, 
a»3^i^3i4ft^l-e*>iX«(F130), I^MT«H:§Iix5^>r^SrK3ti"5CF140)o 

o-e&*u£(Fi70), *^&#i$i-5(fi8o) 0 -f^^h^T^y^— i^g^ffi fg^ra 

(F220) o 3B^»*#^©=^^^OT^!;-ir— V3^ffif«(F200T?ji*P$^ 

-cv>6t^>)^#fii-r5(F222) 0 -tbT, ^yM7— ^ea«i^«iJ3&>e>, ^h?-^^ 

£I&#UF225), MEafttfWa^^a^SfcfcfflV^, *&3§fg U-hR. total£&^ 
1"3(F230) o ^^^S^UTte, j£{f hftlJ^aJ4003OSftM©cpT?i*^, 

mmfei'—h&mjjmAA, B4, C4, D4, E4 % F4&&&m'rz>zki>*v%z 0 m^, m> 
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mm u-hMmmooz&mwn^T'm^tc, mm ^-bmvmxjjmu 2, sm&n 
m-t%zbtfx°%z> 0 m^, mmm^-bRiotaizmmm^^^mm^mfri- 

5(F250) o $ib{£, F240X^^tc^^> 3 ^(Dmm U — h«r^ MUX-DEMUXg|5^ 
ii£0-T5(F255) o mm^. ?4~?%Tfc±yb'fZ>(F260) o 

[0208] tmw(Dm4<Dmm(Di&n<D$h$k-) 

. s«=«*h ^ctu?, m%&^z^m<D^h*&<ttm*M%:Z>^bx&z> 0 m 
tct^itTcp^mmmm^n^x^tii^ ^m=^^>B^(Dmmm^-b^m^x 

[0209] &w<Dm4<Dmm<DMmxmtbti^ mm<Dm2(D^^ mm hmmmz& 

[0210] mm^m^mm^mxnhfi^ ^mnrnzmbm*. mm^-vmmm^ 
wt\ ffi*mm^—b&j£j7mF4<Dijm%m\<^ztic£.K>, %2^ %z(D^mmx\t 
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[0211] %m<Dm<D-mm(Dwmxnh^, mm(Dm5(D^^ mm ^—vmmxjj 

[0212] i*mw<Dm5<Dmm<Dj&im 

^^m(om5(Dmmmm(Dmm^^^xmm^mi,xmmKmm-t?>o 

[0213] H]15te\ *mm<Dm5<DmM<DJ&W(D^ b^^/K-Wl^j^gEOOS^rt^n 
mm W-hMPg|35003, *Pm®m^500U 4 3 »5002-l~5002-n^e<D|*)£|$C« 

m=^^>B>-m^m^ ^^y B ^mwi<n^-h^ ^^s^mmm^mm 
m ^—hz-s-z-htizt, ^u-hxmm^m^u ^vm-z, m^<Du—hmm(y 
v-mm. m^um)^^tcu-hxmm &n ^<Dt-rz> 0 ^HSB^wsriaw 
-T5 0 #*3. h?>-xtf— Mi^^ttEoo5«, ^^t 0 ^— fizx^xm^mxfoz 

(C, ^»J#P£B5001, ^/M5002-l-5002-n, mim U~ hfrJOT5003£||J&i-3/> 

[0214] royn^Af^yfa-^moti^l!^, ^©ibf^^ij^-r^r^, 

t°^^±f£^i»J#PgG500K ^^5002-1 -5002-n, mit ^— b«P£&5003£ 

[0215] -^»lj^g|55001: 

■^»J^I^5001{i, ^c^h^^/tf— Ml(^3^^v^ 3 ^^/5^W3^^3 

^(DcM^fc&^tt^ 4 , ^5002-l-5002-n(Drt©^^tLTV^V>^ 
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[0216] $>m®m^500m, ^mU5002-l-5002-n(D^th^n^m^.^.m^b^7!)^ 

x s ^m^m^xfcm^mmm<Dmm^mn^^m^''tu ^mm^ 
mmTmfttft&i-fi&zk, "#®.m*"mm-fzmm*m<z.tfc^x, zwm 
mm&®.m*x&z>fa%^mvx^^h(Db-t% 0 ikt-, ^mm^mmTm^a 
&%:tf&z>ks i/— h$ij^i$is5oo3— tpmnKmymxx^^^i/a^ 

[0217] Hfc, ^«J^^5001« % MWLm&ft^niPTFUXb, *tim#<D&mtoz. 
[0218] • ^M5002-l-5002-n: 
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co2i9] tpmmm^ooifrb, amMfDh^^-hm^^^^m^^hcD^^ 

m\,\ mmzn, ^^a^mnm^^mtummmvx^^tmz^^ 
[0220] tpmmmm^ (2) i&<Db?>xtf-hm ^mmmmwBt-f&^mwm^*? 

^m^x\^(Dtm^o\^^ 0 

^^^^3^«gP(C, ^3fe^^*t(D=l^>3^§]^$-fr N 

[0222] 't$m%\=i*?a>miffi1®: ! 
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[0223] iffimk^*^>^t)mn£tix^>z>mn. mm^nvxmm ^^/^©f^ 

[0224] •afefSU— WW1BiaJ5003: 
[0225] Cf&ffr&lfcljin 

[0226] E16W:, **MO*5©l5Jfi©^IIB©, b7V^-b«^||^SE005^V^fcii 
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i 
| 

[0227] 017^yM7— ^NlrtO«S5feHl-k*S, *yM7— ^rt<&^H2-jitf>ra-CiI 
7£Jltf>h^*#-Hlf» ffl^«E005(D»f^Sr^i-„ 03*:JBvvrift|lfUfc, 

(T115), Tl30^v^T*tb*^||BBJ--e^.-5*o (2) ^jUHfP^nS:, T140&C 
(T185), T190^*3VNT^r^^^— gML-5* 0 (5) T220K 

*sv^T, mmw=*?i'a^mmito^mz.z>m 0 £^ (6) ^#j=^^ 3 >i&t-8& 

[0228] h7>^~ MI* ^«E005O^ftl/— HW»fflJ5003©»f^^OV^, 

^ho»^fcj;oTjett$ti5(Fioo)o >r^hds*ittfwtti«|j*>fcoaft"e*,o^» 

^(FllO), =^5^>^iJ^i:*«|«B»#Sra»UFi20) % «f««79^S:l^L 
(F121), F220~-3ttr o ^^hJfl$*»«W»»36>b©glJ|^fcofc»^(F150), 
^aMRSiJ^, T^y^r— i ^a^fl!f#«>Ufcntf)S:fiiJ»UF160),t>b 

> a^=i^^i/3^^50T?fctL«(Fi7o), ^-f^Sr^^-r-5(Fi80) o ^^sr^y 
^^v 3 >-TOj^^sai-5T^y^-^ 3 ^if^^s^'[t^^iiJ!jq-rs(F2oo) 0 ^ 

^h#^^*L^&ofc^(F210), ^^^^^^-^^m-r-S^MIfB^ 
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-T5(F222) 0 ^LTx mE&&*<D=**?i/a>'m>m^X, Bmm ^-hR_total%^ 
^-T5(F230) o Z<D&:M<Dj5mk\^X^ mim h»|fP1003Ol^P^C0^-e5z&-< 

fc, h^^ai, bu cu du eu Fitezzmmx^Zo m&m 

»*<D&a*?i/ a ^<Dmmis—h*&j£tt(F240) o ^(D^fD^mtvxi^ mm 
u-hmmmoo3(Dmm<D^xm-<t^ mm^-bm^x^mi, 2, v^zum 

»»su^afti-^s(F250) o m&m.yvnnxhtii^ mftfo&mztnz**?^^ 
[0229] mw<Dm5<Dmffi.(Dten<D%)$k-] 

x% i$m^h7-?<Dwu%^ttizx(D^%mmu %hm(D£\,^mmmm 
[0230] tt¥&w<Dme><omffi.(Dj&n) 

m^mm(Dme<Dmm(Dmm<Dmm^^^xmm^mmvxmmi l cmm'r^o 

[0231] Hl9te, #3§^0|g60||;6&0^fiO, h^^X^-Ml^^eEOOeOrt^^n 
^E!-efoS 0 *^0^co||2(D^ife^BtiOb^>'^/K-h®^^gEOO2i:J;t-<, 
mim l^-h$lJ^1^6003 N ^»J^g|$500U ^^5002-1-5002-n^Oft^O^ 

^-ou— h-e^f £Hfl#rU ^(DW^, mn<DU— HnJM^c*— Mffl, 

mmmmiz.^tcu-bxmm *mh<Dt-rz> 0 ^wj^sooi, <»gB5oo2-i 
-5oo2-noW]{t«> ^mm<D^5(Dmmmmxmmvx^^(Dx\ mm \^-hm 

[0232] hv>-^-hm<vmmmE006n, ^^^-^^oxm^mxh^ =« 



WO 2005/006664 62 PCT/JP2004/009659 

(f»i»ffi!H»aJ5001, ^^5002-1 -5002-n, aSftV'— hfttJ0?gB6OO3, ^h!7-^ 

^-^^.toTifij^^bH, ^omfc&Mwi-zztrc =t^t°~-?±K^mm®m 

5001, *«BSB5002-l-5002-n % j£<f l/-h0J^§P6OO3, ^H7— ^StfiJggB 
2004^^mi-5o 
[0233] 'jl&fllU— WWWSIJ6003: 

<Dmm^—bmmu2oo3tmcx&z> 0 

[0234] C»f£©tftW] 

[0235] m2ott, *%m<Dme<nmM<DMM<7), h^xtf—hmtpm&WExm&m^itm 
<Dh7^x#~hm*mmmEoo2x*fo^tc<D&, *&w<on6<DmM<DMi&<D, 

[0236] *yhV—*mft<Offi&<Dmmbs*vhV—*N2ft<D&n<D^ h 

[0237] h^^~hm^mmmEooe(Dmm^—hmm^<D6oo3W}mc^^xh. 
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^(FllO), =**^>m&frk+mtomtt&mJF120\ *f»«79^Srli:L 
(F121X F220^ittp o 

[0238] ^^h^^«J^Igi3^^(7)^iJ|^-e&ofc#^(F150), =i^>3^5SlJ^\ 

sryy^r—i ^3^if^^^[f^^iijp-r^(F2oo) 0 ^^h^^i^^fcofc 

^^210), ^^^^^^^(C^^^^^^g^^^^g^^ 

^^='^v'3^fe|gi^'lt$g^#-r§(F220) o m&M^^^^v^cD 
T^y^— >3>-tf ^(F200T'ii^P$tl,-CV^ 1 bc7))^#^-t-S(F222) o ^tt> ^5/b!7 
-^^M^^^, ^5/M7-«M^^#UF225), ^Ii^©3^i/ 3 yt 
tfflV>T, ^-hR_total^^:^i-5(F230) o ^(D^^CO^&iUTfi, j&fg W 

-hmmn2ooz(Dmm(o^-vm-<tc, nmm^-h^^mA2^ B2, c2, d2, e2, 

^-f-S(F240) o ^^O^TfeiLT^ j£fi| hftMWaS2003©UiW© t f'T?Jfi^ 

l»flJtM^iifcUF258), *f»»77^Sr0i:i-5(F259) o *>f^&TH:-feyh 
1-5(F260) o 

[0239] im^<r>%^(o%mn>j^m.(n>^m 

[0240] te&W<D&7<DmM<DJ&ffii) 
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[0241] Bi22tt, *&w<Dm7<Dmi&(Dmm<D, h9^x#—hm*immmEoo7<D\H$fr7v 

mm h«Pg|$7003 N ^»JM700U 4'M7002-l-7002-n^C0F*3^Offi 

in^^y^ii, =t*?^s>mwi<Dmm>b, ^^B^mnm^nm 

^»J$W001, c P«g|S7002-l-3002-n, ^ff W~h$lj^7003, ^SP^^ 
^v-3^#gg|53004 N MUX-DEMUX$|53005^^-r ; 5fcJt)(D^P^i.^|E^LT 

*5< 0 w<D7°n^Af4n^h°^— ^^oT^^btt, ^(Dmittmm-t&^t-c 
^K°~-*±\^mmmmoou «^7oo2-i-7oo2- n , mm^-hmmwoos 

[0242] -^«ljm7001: 

*»M£B7001te, m*<Dh7^X#— Ym^^iyB>^^Uf3^h(D=t^^3 

>mwm^ n^^h^^-m^mmuEoon^cD^mmimik. *pim 

[0243] (^^^O^^v-a^MiSS^^^^ofc^) 
5b7>^~Wi^««E007<D^»^ 

^fc^w^^^c -ct^ ' : pmlJ^p^-r^^t^,Tvv £ ev^'^'^^(7002-l- 

7002-n)O#-!§-(l-n)3HS;i^V\ M*-e^tLTVV c eV^^g(5^:^ l0 ^ : ^ 
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MUX-DEMUXSB3005^ &^Lfc«|fi5#-^£MH-6 0 Sbte, *«J»7001 
tt. ^L/c4',m^#^-(D4 , lilH3(7002-l-7002-n)^LT, #]$^f Ht& 

[0244] (M\^^by^^-hm^mmmEoo7^h<D^mmi^m^^n^tcm^) 

^^|lIdr^^TV^/^V^^^^^§(5(70O2-l--7O02-n)(7)#-^(l-n)^^V^ > M 

mm^—bmm^7003^h^-f^ o ^UT, MUX-DEMUXglttOOS^ #r5£Wc^ 
(7002-l-7002-n)(C^L-T, fttfW^f Mtttrgmrr^lC, 

[0245] (^/M^^cOs^v-aV-Kllffii^^tt^ofc^) 

^r6]-T5h7^^--hji^^fiE007<D^«J^PlfB^, =t*?^>tymm%a& 

mUfc^gP^#-^-^tP , ^«HTg*lrttlt 0 £fc, MUX-DEMUXg(S3005^ 

h$lJtlpg&7003M, i£^;«<^j»#^-£fc?U ^^^iJI^-r^o 
[0246] (^l^^5h7^^-bii^a^«E007d^(D4'^Tg^^ttifeofc^) 

^OKf^m^-r^o ^fc, MUX-DEMUX^SOOSfvlri^^v'a^^fji^q^ttSbfc^li 

mnm*<D&»t;mm-z&m>F'tz 0 auft ^^7003^ ^ 
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[0247] ^»J$Pg|57001te, 4'M7002-l-7002-n(^^n j etl/5^^ffi^^> < jf5^^ 

hz>fr&wmvx\s^h<Dt-tz> 0 

[0248] '4J|B§g|37002-l— 7002-n: 

[0249] °mmm^^>B^mt%i^: 

[0250] ^i:^^^v'3^|fl^$^ ^ x^^?)r B 1{i N iffiMzMl^xmit ^yyr^co^f—^ 
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[025i] -mm^-vmrnmooz: 

&n,*mmmM(Dmn3(Dmmu-bfflmmQ03bmtx3bz> o 

[0252] mft<DUW) 

m^mm(Dm7(Dmm(Dmm<Dmmz^^xmm^mvxmmKm.m-t^> 0 
[0253] m23tt, ^mcom7<Dmm(Dmm(D s b^^-bm^mmmEooi^m^^tcm 

h7^x#-hm*pmmmEoo2xh^tc(Di)K *mw<Dm7<DmM<DMffi<D, 
^-bm^mmmEoonz.m^m^x^^^t, m\^m&tx&z 0 

[0254] IH24(C^5/hI7-^NlF^(D^*Hl-k^, ^yb^-^bi2^<D^mH2-it<Dmxm 

mm(Db7^#~bm^mmwE007(D®>rE%^'t o mio^m^^xmm^tc *m 
mcomz(omm(Dmm(Dm^t^tAytm^j:(Dxm^^tm^mm^ 0 

[0255] itV^i(l) T1020(C^oV>T, hWgP^^fifofc^, ^ffl^f I^-h 

£gttJ&>9(T1025\ T1040^*5V^^tL5rf »^^5*o */c, (2) fiSMtfS^ 
*LSr, T1050^*5V^T, ^M=^^^3^^^^6*o £<b^ (3) 
^^i/a^^i^^te^O^^^fjtU — T1060co=i^!;^v'3>'^|S;B^(3:^^Hl-k 

^^•5*o ^fc, (4) tio9o^*5^t, mt ^—bmm^&mzftitc^ ^mnm 

m l/-h&SttIfei9(T1095X TlllO^^oV^-^^^^^^^o (5)W 
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[0256] h»4»«t»«©iSfS l^— hfW»SR7003©lbf^H:oVNTb, ^M^Srifi 

>-h<D^^£oT®»j£*L5(F100) 0 -f-<^b^^«j^]^^0»-efcofc^ 
£-(F110\ 3^^^ 3 ^Sij^-^ c |3^§-^^^ L ( F1 20) > n^^^a^^ij^.^^ 
^§|3#^-^^UF120) > ff^7^^1i:UF121), F220^tf o -f-<^^« 
$<J^I|fP^^WiiJ^Tfeo/c#^(F150), ^^>3>mm^. T^y-^r 

(F170\ ^-r^Sr»^i-5(F180) o 4^h&T7V&-i/alstonMft&frb<DT7V 

V3^ffiffftS:Sfttilft^ji*Pi-5(F200) o ^^h^^^^tl-Cfco^#^(F210) N 
SSW^^^^a^^d^a^^v-a^ipS^llf #^^#-t-^(F220) o m& 
^^^^^^3^©T^y^-^3>'tfMF200T^P$tbTV>6t©)^#^ 
i"6(F222) 0 JtLT, m£S»*©=**V 3 >1»&fliVv-C\ if&^f U-hR_total£&: 
^-T6(F230) o rcD^r^^tbTfi, Hfl/- h^|fP3003^K©^-C^ 
fcs *&i£jf W-h^:^feA3, B3, C3, D3, E3, F3^^ffi-T^i^-e^ o 
, a&aMft«t»©#3^'>gV©afefl| ^-htr^:^i-5(F240)o r©2fcjfc(G>#8s£:LT 
«\ 1^— WWftI|fB3003OttMOi*» , T?5fi'<fe, ^ftU— bfiJ«9^T^U 2, 3^ 

£P1-5(F250) 0 $e>fc % F240t?^^bfc#=J^^>3V^»3||mu— h^r, MUX-DEMUX 

gp^ii^p-t-5(F255) 0 %r&m77ymi*tbtit£, mtcK^m^fitc^^B^m 
•rz>mm^—hRs*tp mmmn^m%\UF258\ tf^^77^?ro^i-5(F259) 0 m 

^-f^^T^ir^h-r§(F260) o 
[0257] ft*?, m22\Z^Vtch7>'*tf-hm*mmW:E007tt. ^tb&:frbtltcim<DMfa 
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. ttfa-tz>&%t(Dh7>xtf*- hm^wmn^ti^fiKML-x, ^^7002-1- 
7002-n, mm ^-hmmi$7oo3 y mm^^>3^mtcmoo4^6^ 
Mux-DEMux^3oo5(Diia^^, ^mmmwoou^mmmmooitmrn^m 

[0258] i%W<Dm7(DmM<DWm<D%}^ 

[0259] i^m^m^mMfDrm} 

^^mm<D^8<Dmm(D^m(Dmm^^^xmm^mmvxmm^msmi-^o 
[0260] m26i^ &&m<DWi8<DmM<Dmm<D, h^xtf-hm^mmwEooscDft^v 

mit^—bummooz, ^mmmnsoou 4 i M8oo2-i~8oo2-n^<z)ft^c« 

$-x.htiz>b, ^t<Du- hxmm zm^u ^(Dm~t, mn<Du-vmm^-mm, 
mmum)\^M^tzx^- vxmm ^no^t-r^ ^mmmmovi, «§B8oo2-i 

-8002-nOWjfN*, ^B^CD||7cD^^||T^BJLfc^»J^pg|57O01, 

$137002-1 -7oo2-ntmmxfoz>(Dx\ mm ^-brnmsooz^^x^mm-r^ 

t»iJ^g|S800U ^lig|58002-l-8002-n, jUff U-M|ilJ#(Jg|$8003, mUf^^> 
3>1MSlS3004, MUX-DEMUX^3005 N ^K7-^^^H$2004£|£^-57c 
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8002-ru mm u—hummoo3, mwrn^r^^mmzoo^ mux-demux^ 

3005£H§[-r3o 

[0261] -mm^- hummooz: 

m^hs ^<Dm , omx^n^\ t^^ys^M-r^m^xhfhtcmm h*, 

^ti^(Dm^^m(Dmm(DMmA(Dmm^-hmm4oo3tmcxh6 0 
[0262] m^nmm 

^^m^<Dm8(Dmm(Dmm(Dmm^^^xmm^m^xwim-r^o 

[0263] H127«, *mW<Dm8<DmM(DMm<D, h^^^-bJi^^gE008^V>fcil 

^«issE008^g#m^o-cv ^^^^ ma$j&x$>% 0 

[0264] ^hy-^NH^KDfiEW^i.^hP— ^N2rt(D{i^«*(D^Oam^ h 

[0265] h^^TK— h^m^WEoo8(omm^—hmmmoo3<DWim^^x% s 

j^^So H28(^fU— MWWffl8003©lllf^<Z)7n*- h^-fo 
[0266] jSflTU— hfWUfSlJtt, f^Vifr, &>3V *»J$P$B^fbcD "t>||§|5c0^to-5 

-7??&lk\JF121) s F220-^tfr o 4^>h&*MfflmUfrb<Dmfa-Z1b<>1tm& 

(fiso), ^^B^mm^. *>pm&*s r^v^-^^mmihi-htim^mm 
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UF160X t>U mm^^ya>m>OT:htimFno) s ^-rSr»KH-S(F180). -Y 

(Fi9o), ^(D^^^3>mm^mi-^T^j^-^3>mm^ummcmi3\i-r 
6(F2oo) 0 4^h&*^®ti^&<>itm&<!F2io\ mum^^ya^m^u^h 
3-*^5^>'©«ian»«S:5t#«t-s(F22o) 0 Mi^^roa^^a^ry 

y-ir-^3V(f^(F200-CiiAP$^TV^ 1 b(D)^#^-t-5(F222) o -ebT, *yM7— * 

WT\ *l^f U-hR_total^^«(F230) o ^O^^^^Utt, j£{f I — hf&lj 
»«fl$4003OttWO«f T?3fi-<yt, *&^l^-^^lfeA4, B4, C4, D4, F4*$&& 
mV%Z> 0 Hk^, m&&mt¥(D&^?i/al/<Dm^ U~ bSr*^i-5(F240) o ^CD&: 
^O^feiUTfi, iUff b^§B4003Olft^(^fT^-<fc, Iffl/ — HRl9=jT 

^ii£p-T5(F250) o F240T?&^Ufc#=*^ 3 >'©i^U— 
MUX-DEMUXtP^ai^-TS(F255) 0 ^m^^lXhtli^ mtt&0&ti1t=J 

5(F259) Q mmc. ^-^^Tfc-fe5/h-T5(F260) o 
[0267] JfcjS, El26^L^h^^7K-hJi^^«E008f* > ^frfctbhtltcim^Mfa 

fflmW^ft^tlfcttVT, c F»8002-l-8002-ru 52£{f hM^8003 N 
3^^^ 3 ^^3004 > MUX-DEMUX^3005S.t>^^N!7-^^^ti^*P2004<7) 
*&«:IS!W\ ^WW^8001^^»J^^3001tlWI^CDlt^tTt)-*tL^g:V\ 
[0268] C38WOSg8©||Jfe©^fl8©Sl!j^] 

^^^(ommcD^mxnhfi^m^m^mm^m^mmmmxm 
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[0269] l*&W<DM9<DmM<Dj&te) 

[0270] 029«, *&9HO$&9<Dmto<DJ&t&<D, ^^tf-hS«^SE009^ft^:/n 

$IJ^^1003(Df^t>D^jflx-h^lj#pg)39003^^-CVN5^^^5 o -f^^ff- 
o fc*5, h^Xtf-bJf r£gl^gE009te, a^a- ^iCioTHS^TfeSo 3 
*»JMl001, ^Ml002-l-1002-n, 5£<tU-h0JW^9OO3£3im-r<5/c#> 

ttf^^jfPi-^rir-e, ^t^-p^tpmmmmoou *minoo2-i-ioo2-n 
[0271] '^94^mm-. 

packet-pair(^^fe^5^-&^^-^^^ o £fc, Skim ^^yY^:WMU^yYt\^X 

mm\^tc^h/^^(D^^m<Dm^m^^^xn, m%.t£. c ao Le Thanh 

Man, S^jiPJ, ^tffliE^, "T^^^TCP^^v-a^fflVNfc-r^^^^by— 

mwk "m+mmmm^y^^^, March 2003, ^m^tvrv^^sr 

[0272] •^B^^^v.a^^; 
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umtim&mtoir&mk^ ^^>wmw^t^ -^b^y^mm^m, 

[0273] -il^U*- hfWtP$P9003: 

W&*M^<D**?isa><DU&mu*-b&RjLotelkU -HSr, #tin^^> 3 y 

[0274] (»iSflH^- -h»J&*feA9) 

R_total=R_target» atU, Ra < R_target < RbT&tVff^ R_total =R_target- 0 
#>5 0 a „ /3 fi % fobfrtlbfcltobtl-ftMVjbV)^ 1< a % 1< |3 "CfeSo 
[0275] (ttSHiU— h«fcS^ifeB9) 

^> R-totai^m^^^^^^^^H^ic^^bT^feSo ^e^3^^> 3 ^^ 
^it^-ovNT, #^era^^^> 3 ^^^T\ jt&mfemm<D'h&j:t><D&7$b 

&&<D=i*?->a>'&m&7£\Z., R.target = R_o * m^&;£1-£ 0 BffM^^R.target 

^b/^iy^^^t^^cRa^^/J^^tttLfi, R.total=R.target- oiU Ra < 
R_target < RbTfofrfif, R_total = R.target- 0 £$:&5 0 a , 0 fit, fcfed^Cfe^feb 
nfdtTfo^ 1 < a % 1 < /3 T?fc5 0 
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[0276] (*»3£flru-MfeJfe#8cC9) 

;^-yh%m, L_i (i=l,---,m)tUW/^bn^^^qLfci:-r5o B#£ijt-T^(b0#£to 
M fc, B#£iJt-T^»£iJt<D[IR ^ # tf>HI=i^?^a^SCiC=l , • • • ,m)ffltfV?<Srs*&3£ 
Li (i=l,-",m)[U(7)/^<7-^hn^^U ^m^^^BXDW-^^yY^^^ 
flSDi(i=l ,• • • ,m)-T?fcofci:-rSo ^Jt-Td>fe^Jt© W fc, 
[0277] [fS!c21] 




[0278] [$C22] 
m 

[0279] GR23] 

p = (Jl i a)/(Jc iA ) 

R_total=R_target /(l-P)t-t"5 0 /cfcU ««fc«l*«:itt»*5;fc«>, fc5^s/hn**?S 
OHiitP_0^^J-L-C, P > PJXDStelCWu R_total=R_target /(1-P_0)^i"5o 
[0280] (i^^fU-b^:^feD9) 
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